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What is a Science Gateway?
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Web-based scientific resource for collaboration
A form of computer-supported cooperative work
Can be shared data, shared tools, may include
social networking

“value-added interfaces to access these shared
resources” (sciencegateways.org)
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Harnessing the Power of the Web L5503

« Traditional High Performance Computing
assumes command-line expertise.

ssh carver.nersc.gov
gsub -I —gq matgen_reg -1 nodes=2:ppn=16 -1 walltime=00:30:00
cd /project/projectdirs/matgen/vasp_test

mpirun -n 32 vasp|

* The end-user scientist shouldn’t have to be an
old-school unix geek.

« Take advantage of rich visualizations and
advanced user interfaces.

« Facilitate better sharing and collaboration.
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Some Examples
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Some Examples

Interfaces to HPC resources

Cr+O=+Li composition e.g. 1:1:1 | Show unstable Show labels
S;asr: lflnznmem: (\:/} Q_:’ (\:—/}
MATERIALS i
P ﬁ 0 ] E c ' Mouse over dots for details = Stable (11) Unstable (176)
Formation /
Formula * Decompostion id
(Energy/Atom)
Cr 0 mp-80
Cr203 -2.348 mp-19399
Crs042 -1.847 mp-773920
CrOz -2.054 mp-19177
Li 0 mp-135
LisCrOs -2.107 mp-24920
Li=O -2.071 mp-1960
Li=O2 -1.65 mp-841
LisCrOs -2.191 mp-770632
LiCrQz -2.399 mp-18733
U.S. DEPARTMENT OF Office ¢ (o2 0 mp-12957

ENERGY Science_




Some Examples

Data sharing across facilities/collaborations
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Welcome agreiner

| 20150307_185312_HypScan_595_
x00y01.hS

F% on tape
= norm sino gridrec imgrec rc-gridrec rc-imgrec available

~1 20150214_140815_beamstop_tes
t_150214140813725.h5

~) 20150307_185312_HypScan_595_
x00y00.h5

P on tape
= norm sino gridrec imgrec rc-gridrec rc-imgrec available

~1 20150214_214834_beamstop_tes
t_150214214833626.h5
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Some Examples

Interactive tools

O p e n M S I Flax_Pod_12_day_old_C5.h5, Entry#0, Dataset# 0  Store Settings: ON = &

Mass spectrometry imaging Raw Peak Cube @ 100 999.98998 | iI | .” 4 M | RawPeak Cube

Channel 1: Channel 2: Channel 3: Point #1: 97, 101

279.997(% 459.995!% 639.993!% 2,000
1,800

1 | LJ ILI ud_i'-']n.Ll.J.

0
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intensity (ALJ)

5 i
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Some Examples

Rich visualizations and Uls
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KBase = fruitfly

Created by: Annette Greiner (agreiner)

1 Analyze Narmratives Jobs

—
o

T o

v DATA Q

DM_tree v/
Tree
5 minutes ago
my_features v/

FeatureSet
62 minutes ago

Drosophila_melanogaster__Fruit... v/
Genome: Drosophila melanogaster
(Fruit fly)
66 minutes ago

v APPS & METHODS Qa o R
M Annotate Domains in a Genome
Domains| P
[Tyl Annotate Microbial Contigs
*v1.0.0
Annotate Microbial Genome
RAST #1100

Functions

A.ann

Annotate Plant Coding
% Sequences with Metabolic

3

4

Status  Console Log
Job Id: 57981820e4b07760c9df64d0
Status: Completed

< B

share save

(@)

kemel

+ Insert Genome Into Species Tree (method output)
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1.000, ’
oo Pyrocaccus furiosus DSM 3638
K Pyrococcus horikoshil 0T3
Pyrococcus abyssi GES

Ther is KOD1

480, 1.000 # Sulfalobus toki
== 0, Desulfuroc

1.0 73, Hyperthermus bu

L 10008 Thermofilum pe

b
Methanococcus ceclicus Mankel-3
Methanococcus maripaludis 52

Methanococcus maripeludis C5
Methanococcus maripaludis C7
Methanococeus maripaludis C6

O b il smithii ATCC 350€
pl stodtmanae DSM 309
Candi M palustris E1

1.000L

&

|

Meth ulleus marisnigri JR1

871
Lnuekhunoregulu boonel 648

= 1 pog[—®Methanasarcing barkeri str. fusaro
1.009, [+] Methenosarcing ocetivorons C24
I el Methanosorcing mozei Gol

. is DSM
1.000] 5 :

Halogeometricum borinquense
1,000 Haloferax denitrificans ATCC
Haloferax sulfurifontis ATCC
Haloferax mediterranei AT(
Haloferax mucosum ATCC

fulgidus DSM 4304

kl {Fruit fly)

# Bilophila sp. 4_1_30

1,000, E-- Pseudomonas fluaresecis Woo




Three Levels of Collaboration

Self-Service

Initial Consulting

Immersive Engagement
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User-Built Gateways

The Gauge Connection

A Search

Volumes

Search Search  Clear

Search Examples
Spacing

Action

Collaboration

Domains Bookmarks

Gallery
Instructions

Globus Online

Bookmarks
Manage
usQcb ILDG-USQCD ILDG-LDG
Sign In
.
cxidb.org
A7 " "
Science is driven by
: data. LY
Coherent X-ray Imaging Data Bank S —
. o | .Scxence
Home Mission CXI File Format Browse Data Resources Sponsors Contact Us
Maximizing data availability
Welcome to the Coherent X-ray Imaging Data Bank (CXIDB), a new database which
offers scientists from all over the world a unique opportunity to access data from - —
Coherent X-ray Imaging (CXI) experiments. — T

« New light sources and detectors have enabled novel experiments producing
terabytes of data per day.

+ It's the dawn of the data deluge era for coherent X-ray imaging.

+ To best make use of all these data it is necessary to make them accessible. F I

Accessibility is crucial not only to make efficient use of experimental facilities, but
also to improve the reproducibility of results and enable new research based on
previous experiments.

T

€ We must all accept that
science is data and data
are science, and thus
provide for [...] much
improved data curation.y 9

— B. Hanson, A. Sugden, B. Alberts
Science

CXIDB is dedicated to further the goal of making data from Coherent X-ray Imaging (CXI)
experiments available to all, as well as archiving it. The website also serves as the reference for the
CXI file format, in which most of the experimental data on the database is stored in.
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Downloads

legacysurvey.org

RA,Dec = 140.2595, 28.9039, zoom 13

© DEGaLS DR3 images
DECALS DR3 models
DECALS DR resicuais
DECaLS DR2 images
DECaLS DR2 models
DECALS DR2 resicuals

SDSS images
UNWISE W12

RADec = 140.1893, 28.8887 UNWISE W1W2 NEOT

Link Here | Data | Cutout | Discuss This Object SFD dustmap
Halpha map

DECaLS DR2 Catalog
DECaLS DR3 Catalog
DECaLS DR2 GCDs
DECaLS DR3 CCDs
DECaLS DR2 Exposures
DECaLS DRA Exposures
DECaLS Bricks
NGC/IC/UGE galaxies
Bright stars

SDSS Spectro Plates
DEEP? Spectra

DES! Targets (OR2)
Consteliations

Custom catalog upload (FITS table; RA,Dec, [name]):
o2

Bronse... | Nofie selected. Up Jump to object: NGC 5614

~
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Building Your Own Gateway

What level of service do you need? (We are 8x5)

Do you need to work with a programmer? (Domain Expertise
+ CS expertise)

What kind of data do you have? (HDF5, Database, Files)
Do you have long running computations? (> web time)

Would you benefit from an API? (Making data available in a
structured format)

Office of
Science
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Building Your Own Gateway

The quick way:
World-readable files in /project/projectdirs/myproject/www

/project/projectdirs/myproject/

www/index.html http://portal.nersc.gov/project/

myproject/index.html
<IDOCTYPE html|>

<html lang="en"> - : ’ 1
<head>g | '__ ® Sk /m e x\G% 4+ <)
<meta charset="utf-8"> | € ) @ | portal.nersc.gov/projt C N =
<t|t|e>t|t|e</tlt|e> i L Google Does - She.. L. Google Drive »
</head> #
<body>
<h1>Hello, world!</h1> Hello, world!
</body>
</html>
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Tools — Web Stack m

Django and Flask (Python) are popular web
frameworks

Python has an extensive set of scientific libraries
like NumPy, SciPy, HSPY

See also: PHP, web2py, etc.

PyDAP for serving HDF5 data

Jupyter Notebook, R-Studio for Interactive
Computing

Globus, NEWT

globus online

Office of
Science
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Web APIs NERsC

We've found that scientists often want
programmatic access to data

e.g. Materials Project: Give me property X for all
materials with Li and O so that | can pass it
through my own codes

Lesson — make your data available through an
APl and people will start to do new and
iInnovative things
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Web API Example

GET https://www.materialsproject.org/rest/v1/materials/Fe203/vasp/energy
{

"created_at": "2013-03-17T09:14:58.158081",

"valid_response": true,

"version": {

"pymatgen": "2.5.4",

"db": "2013.02.25",

"rest": "1.0"

12

"response": [{

"energy": -132.33005625,

"material_id": 542309

1A

"energy": -66.62512425,

"material_id": 24972

1,
"copyright": "Copyright 2012, The Materials Project"

~
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NEWT

REST API for HPC resources
NERSC over HTTP
Jobs, Files, Commands, Status, Accounting, etc.

Makes it very easy to build web applications that
can interface with NERSC

https://newt.nersc.gov

nEWt

F_ | Office of
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NEWT Example

[{

"status":

up"’

"system": "cori"

1A

"status":

upu,

"system": "edison"

GET https://newt.nersc.gov/newt/status/ 1A

"status": "up”,

"system": "pdsf"
I

"status":

upu,

"system": "genepool”

1A

"status”:

upll,

"system": "archive"

~
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Dogfooding

B nersc) = = e

& agreiner Data Dashboard

@ Deshboard Showing disk space and inode usage for project directories at NERSC to which you have access as P, Pl proxy, or
user (includes /project, /projecta, and /projectb/sandbox)

2 Queues o

{8 Center Status ¢ als directory in /project as of Thu Feb 16 2017 03:26:33 GMT-0800 (PST) Toggle Details

8 File Browser Usage as Percent of Allocations

66% of space
I gt Conmealy o 100%

78% of inodes

B Completed Jobs % i 00%
& My Tickets
L Data Dashboard CAL directory in /project as of Thu Feb 16 2017 03:26:33 GMT-0800 (PST) Toggle Details
& NX Desktop
Usage as Percent of Allocations

[# Changelog 81% of space

o I 100%
NERSC Homepage 3% of i

od

coe directory in /project as of Thu Feb 16 2017 03:26:33 GMT-0800 (PST) Toggle Details

Usage as Percent of Allocations

4% of space
|

0% of inod
OO0 X

cosmao directory in /project as of Thu Feb 16 2017 03:26:33 GMT-0800 (PST) Toggle Details
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What Next?

Read the Docs:
http://www.nersc.gov/users/science-gateways/

Office of
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What Next?
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Contact the science gateways team
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Shreyas Cholia Rollin Thomas Annette Greiner

Access, Management Astrophysics, Cosmology Biomedical Sciences
Analytics, Access Access, Visualization

consult@nersc.gov
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National Energy Research
Scientific Computing Center
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